Medical Education

Introduction
Problem-based learning (PBL) is a popular educational methodology in health professional schools worldwide. [1, 2] The four key learning principles on which PBL is based are constructive, collaborative, contextual, and selfdirected learning (SDL). [3, 4] Students in Healthcare professions need to be self-directed learners to cope with PBL as well as other changes in the educational environment. A self-directed learner is a student who appreciates learning, is goal-focused, displays initiative and independence, and is known to be persistent in learning. [1] As a student-centered means of learning, PBL focuses on active learning and SDL; [2] hence, SDL is a very important component. In the PBL process, stage one is a presentation of PBL problem where facts, ideas, and learning issues are generated along with testing of previous knowledge and in stage two these learning issues are discussed with the integration of previous and new learning. SDL is an important part of this learning cycle and forms a link between the two stages of PBL process, which help the learner in integrating the knowledge and consolidating the learning and understanding. 
Self-directed Learning in Problembased Learning
SDL is an important principle promoted in health professions education (HPE), particularly with the increasing use of online learning. [1] As defined best by Knowles-SDL is a process in which individuals take the initiative, with or without the help of others, in diagnosing their learning needs, formulating learning goals, identifying human and material resources for learning, choosing and implementing appropriate learning strategies, and evaluating learning outcomes. [1] The learners today are expected to transform into lifelong learners of the future and SDL is an important component of PBL that helps student in this process. SDL implies that learners play an active role in planning, monitoring and evaluating their learning process. [5] The emphasis on SDL is an important distinguishing feature of PBL, as learners discuss and plan approaches to tackle their gaps in knowledge while reflecting on their progress, as well as the progress of their group. This makes them aware of their prior knowledge and motivates them to take charge of their learning, which is an important skill to become a lifelong learner. [4] Schmidt in 2000 stated that "SDL is the preparedness of a student to engage in learning activities defined by him or herself, rather than by a teacher." [6] Research evidence suggests that some features in PBL support the development of SDL. In PBL process, students start working on a problem before they have received other curriculum inputs and generate their own learning issues by identification of their knowledge gaps. The applications of the new knowledge to the problem and learning to reflect collectively as a group are all crucial features that foster SDL and this, in turn, is positively related to academic performance in medical education. [6, 7] PBL works best when students and faculty understand the factors that influence learning such as motivation, reflection and lifelong learning and they are aware of their roles. [8] Since students have different learning abilities and are not homogenous in their knowledge, experience and learning styles, SDL as part of PBL process suits students' diverse learning needs. [9] Hence, the collaboration between students and faculty is crucial in the process of students becoming self-directed learners. [10] The role of a faculty member from that of a guru (sage on the stage) has now transformed into a guide by the side. This role change is one of the important contributors to the success of SDL.
Self-directed Learning versus Selfregulated Learning in Problembased Learning
In PBL process, students learn to become independent and responsible learners and have a control over their learning task through the development of SDL as well as self-regulated learning (SRL) skills. The self-directed learner initiates the learning task, whereas, in SRL, the task can be set by the teacher. [11] SRL is an active learning process, where learners set goals, plan, select strategies, manage their resources, self-monitor, and self-evaluate their learning. [12, 13] Although SDL and SRL are both active learning processes, in the context of PBL, SDL is a broader concept which includes SRL. [6] SDL refers to an internal change in beliefs and SRL refers to actual strategies necessary to move toward the goal of SDL. [9] Having said that some authors argue that the term SDL and SRL can be used synonymously in educational literature. Moreover, the learner's self-motivation is an important aspect to develop SDL and SRL skills in PBL and also essential for lifelong learning in HPE. [13] Conclusion Implementation of PBL in HPE can motivate learners to be more active and helps to develop SDL skills. SDL is important as it helps a student to develop life-long learning skills which is an essential skill expected of a health care professional.
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